A B S T R A C T Leukocyte chemotaxis in vitro was studied by a modification of the Boyden technic in 46 thermally injured patients. All patients demonstrated a decrease in leukocyte migration through a Nuclepore filter toward a standard casein-serum chemotactic agent. Leukocyte chemotaxis was inversely correlated with burn size during the first 72 h after injury. After 72 h, leukocyte chemotaxis directly correlated with clinical status and was highly predictive for ultimate mortality. Since mortality was largely due to infection, these findings suggest that suppression of leukocyte chemotaxis may explain the susceptibility to opportunistic infection in thermally injured patients.
INTRODUCTION1
Microbial infection continues to be the leading cause 
METHODS
Preparation of leukocytes. On each day of testing 10 cm3 of heparinized blood (200 U heparin/10 cm' blood) was collected in a glass syringe. The aliquot was placed in an equal volume of 6% clinical dextran in physiologic saline solution, containing glucose (400 mg/500 ml) and heparin (20 mg/100 ml). Erythrocyte mononuclear sedimentation was accomplished in a 50-mm conical tube at 370C for 45 min. The leukocyte-rich supernate was removed with a Pasteur pipette and used within 1 h of preparation. Average yields of 108 cells were obtained from 10 ml of blood. 99% viability was confirmed by the trypan blue exclusion method after sedimentation.
Chemotactic agent. Previous studies have demonstrated a mixture containing two parts of casein solution and one part of human serum to furnish reliable chemotactic attraction (3) . Casein was prepared in a concentration of 5 mg/ ml in Hanks' solution. Human serum type AB from healthy donors was used throughout the study.
Chemotactic chamber. Perspex chambers similar to Boyden's design were used. A 2-ml aliquot of the leukocyte-rich supernate was diluted with 8 ml Hanks' solution and 2 ml of this mixture, containing approximately 4 X 106 cells, was placed in the upper chamber. 5 ml of chemotactic agent (casein-serum mixture) was placed in the lower chamber. A Nuclepore filter (Nuclepore Corporation, Pleasanton, Calif.), 5-ium pore size, 25-mm diameter, was interposed between the upper and lower chambers. The chamber was incubated at 370C for 120 min. The Nuclepore filter was removed, stained with Wright-Giemsa stain for 4 min, Wright's buffer 6 min, cleared with xylene, and mounted with xylene-Permount (3: 1 ratio) on a glass slide. The Nuclepore filter was examined microscopically under high power and the cells which had migrated through the Nuclepore filter (bottom side) were 
RESULTS
As simultaneous daily control values, the chemotactic index was measured in a total of 44 normal healthy volunteers (ages 23-54 yr). A mean value of 764.4 with 95% confidence limits of 750-780 was observed. 24 patients were studied during the first 72 h after injury. Burn size and functional chemotactic index were inversely related, with a regression of Y = 85.0 -0.60 X (Y = functional chemotactic index, X = burn size), and r'=0.57 (Fig. 1) .
After 72 h, the patients separated into two groups, survivors and nonsurvivors (Fig. 2) with surviving patients demonstrating improvement in leukocyte chemotactic function during their hospital course. The nonsurviving patients demonstrated either no significant increase or a decrease in leukocyte chemotaxis from admission until death. The average functional chemotactic index in the surviving group was 97.7, SE±3.2, whereas the average index in the nonsurviving group was 39.9, SE±2.3 (Table I ). Individual functional chemotactic indices after 72 h correlated closely with the overall clinical status of the patient. No patient with a functional chemotactic index below 60 survived beyond 72 h after injury; only one patient with an index greater than 60 expired. Statistical comparison revealed a significant difference between the mean indices of these groups (P << 0.01). Diminished chemotactic function was observed before clinical infection in all patients who ultimately succumbed to infection. The onset of clinical infection was not associated with any change in the functional index. Functional chemotactic index did not vary with either the agent used for topical chemotherapy or with other identifiable differences in treatment. Age and sex were also without effect.
DISCUSSION
Chemotaxis is an important biologic phenomenon, determining the direction of motion of bacterial, plant, and animal cells in reproduction, nutrition, cellular organization, and inflammation. Various methods have been used to study chemotaxis but the technic of Boyden has been the most useful because of its simplicity and reproducibility. A number of modifications of this technic have been devised (3) (4) (5) (6) (7) . Leukocytes show directional migration toward many polysaccharides, polypeptides, and proteins. The action of certain of these substances on the cells is direct and the term cytotaxin has been used to define these direct acting agents; some substances, which have no direct effect, exert an indirect (chemotaxogenic) action on leukocytes through activation of mediators present in serum. These chemotaxogens include antigen-antibody complexes, xymocytotaxi- In nonsurviving patients leukocyte chemotaxis was decreased on admission and remained decreased throughout the entire hospital course. Thus the decrease in leukocyte chomotaxis ocurred before the onset of clinical infection.
The pathophysiology of the decreased leukocyte chemotaxis remains to be elucidated and a causal relationship between the decreased leukocyte chemotaxis and subsequent infection can only be theorized. However, the predictive value of leukocyte chemotaxis for ultimate mortality was extremely high and this mortality was largely due to infection. It thus seems possible that the relationship between burn injury and suppression of leukocyte chemotaxis may explain the susceptibility to opportunistic infection which is the hallmark of major thermal injury.
